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(54) SUSPENSION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a suspension device 
allowing reduction of the number of components to improve 
installability and having sufficient strength. 
SOLUTION: A wheel part 6 of a wheel 5 is provided with a pair 
of upper and lower installation shafts 12, 18 along the back- 
and-forth direction of a vehicle. An H-shaped suspension arm 7 
is rotatably installed between an upper space of a vehicle body 
frame 2 and the upper installation shaft 12. A leaf spring 8 is 
extendedly provided from a lower part of the vehicle body frame 
2, while an end part of the leaf spring 8 is turnably wound 
around the lower installation shaft 18. A shock absorber 9 is 
expandably and retractably installed between the center of the 
suspension arm 7 and the lower installation shaft 18. 
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* NOTICES * 

«TPO and NCI PI are not responsible for any 
deunages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The suspension arm which supports the wheel section of a wheel is suspension equipment 
arranged only on the upper side space between the upper part side location of said wheel section, and a car- 
body frame. While a part for the center section of the leaf spring arranged on the cross direction is attached 
in said car-body frame The edge of this leaf spring is suspension equipment characterized by connecting 
with the lower part side location of said wheel section rotatable through an anchoring shaft, and connecting 
the soffit section of a shock absorber to this anchoring shaft rotatable further. 

[Claim 2] said suspension arm - both sides - respectively ~ two forks ~ the suspension equipment 
according to claim 1 with which each connection arm is characterized by connecting the same axle to the 
circumference of the shaft of a nothing parenthesis rotatable by the cross direction of a car, respectively to 
said car-body frame side and said wheel section while the whole makes an abbreviation H mold and is 
formed with the connection arm which branches in a **. 

[Claim 3] Said wheel section is suspension equipment given in either of claims 1 or 2 characterized by being 
motor casing of the in wheel motor with which it was equipped inside the wheel of said wheel. 
[Claim 4] The upper bed section of said shock absorber is suspension equipment according to claim 1 to 3 
characterized by being attached in said suspension arm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to suspension equipment 
[0002] M H • 

[Description of the Prior Art] Recently, various kinds of techniques are developed about the electric vehicle. 
Although the structure of a gasoline engine vehicle is adopted as it is fundamentally, in order to extend the 
distance it can run by charge once, to be lightweight-ized structure is demanded strongly. For example, the 
thing of the structure called a double wish bone which connects an upper part [ of the wheel section of a 
wheel ] and lower part side by the suspension arm of a couple a car-body frame side is known for the 
suspension equipment of the automobile known conventionally 
[0003] 

[Problem(s) to be Solved by the Invention] Although a double wish bone type is excellent in steering nature 
itis high also in cost to need an arm for upper Roa, respectively etc., and it causes an increase of weight 
This invention is made in view of the above-mentioned situation, and the object is in offering the suspension 
equipment which can aim at the decrease of cost, and weight reduction 
[0004] 

[Means for Solving the Problem] The suspension equipment applied to invention of claim 1 in order to solve 
the above-mentioned technical problem The suspension arm which supports the wheel section of a wheel is 
what is allotted only to the upper side space between the upper part side location of said wheel section and a 
car-body frame. On said car-body frame While a part for the center section of the leaf spring arranged on the 
cross direction is attached It is characterized by connecting the edge of this leaf spring to the lower part side 
location of said wheel section rotatable through an anchoring shaft, and connecting the soffit section of a 
shock absorber to this anchoring shaft rotatable fiirther. 

[0005] invention of claim 2 - a thing according to claim 1 - it is - said suspension arm ~ both sides - 
respectively - two forks - while the whole makes an abbreviation H mold and is formed with the 
connection arm which branches in a **, each connection arm is characterized by connecting the same axle to 
the circumference of the shaft of a nothing parenthesis rotatable by the cross direction of a car, respectively 
to said car-body frame side and said wheel section. 

[0006] Invention of claim 3 is a thing given in either of claims 1 or 2, and said wheel section is characterized 
by being motor casing of the in wheel motor with which it was equipped inside the wheel of said wheel 
Invention of claim 4 is a thing according to claim 1 to 3, and the upper bed section of said shock absorber is 
charactenzed by being attached in said suspension arm. 
[0007] 

[An operation of invention, and an effect of the invention] According to invention of claim 1, the wheel 
section of a wheel is supported to a car-body frame with the suspension arm by the side of an upper and the 
leaf spnng by the side of the lower part. That is, in order that the leaf spring replaced with and used for the 
conventional coil spring may demonsfrate a part of fimction as a lower confrol arm, cost reduction and the 
decrease of weight are planned. 

[0008] The Roa side is using H mold arm in claim 2, in order to compensate the lack of support, since it is 
supported with the leaf spring. Since such an H mold arm is supported by two points to each with the wheel 
section a car-body frame side compared with A arm conventionally used for a double wish bone type 
reinforcement is strengthened. Since connection by the side of a wheel and a car-body frame is performed 
using motor casing of an in wheel motor according to invention of claim 3, it is not necessary to prepare the 
member for connection in others. According to invention of claim 4, since it is attached in the suspension 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/7/2005 



.JP,2000-343920,A [DETAILED DESCRIPTION] 



Page 2 of 3 



amu the upper bed of a shock absorber can reduce the floor side of a car, when attaching in a car-body 

^riSrp::S;[r'^^^ " ™^ ^''^^'^^ manufacnJng a small ' 

[0009] 



[Embodiment of the Invention] Next, the operation gestalt of this invention is explained to a detail referring 
' ^""f^ ■ P^^P^.^«^^ ^'^^ °f the suspension equipment 1 of this operatk>n gestak wi^ 
shown m drawmgj. . Suspension equipment 1 connects the car-body frame 2 and the wheel section 6 ofl 
wheel 5 and consists of a suspension arm 7 with which the space by the side of an upperTs eqSpped a leaf 
f^m'!?. l^'^ ^^'""^ ^ ^'^^ equipped, and a shock absorber 9 equipped, a leaf 

[0010] The car-body frame 2 is equipped with side-member 2A of the couple arranged at a cross direction at 
the nght-and-left edges on both sides of the car which is not illustrated, and cross-member zTLsSaS 
among both side-members 2A. In the end section of cross-member 2B in drawing sidrmember 2A^^^^^^ 

±?rf y'^^f^T'^r^f • "''^ ''^^^'^"^ ^ l^^g*'^ ^^^-1 1« cross-membt 2B oTdeTd" fenih ^ie 
mm n T ""I ^T^f ^ ^^'PP^^ *^ "P anchoring shaft 4 along with the cross directionTa car 
motor , r V T ^t^"^ ^ °^ " ^^""^ drawing 2 , it is equipped w A the' n 1^^^^^ 

Z^ZL V ""^'u ^ That is, with this operation gestalt, motor casing of the in whed i^otor 13 

t K?T ''1'^'''^ 'V^' "^^^^ ^- The in wheel motor 13 and the wheel 5 are ^mected 

env^?o TJ^^'^u^ ''^^^ mechanism 15 is allotted to Ae builS 

shown hvY« h'^' of the wheel 5 in the wheel section 6, and a brake drives to it by towage of he wire 
shown by 16 m drawing. Moreover, the anchoring shafts 12 and 18 of a couple are formed in the uoper nart 
[ of the wheel section 6 ], and lower part side. Among these, while a suspension a™ TTs at^acK the ud 
^^esnnfn section of a leaf spring 8 is attached in the lower ancSng shaft 1 8 (it 

corresponds to the "anchonng shaft" in this invention ) 

S,ni n"?!! '"'P?"^j°" ^ I'' fo^^ed in the abbreviation H mold at one, and the space by the side of the 
upper of the car-body frame 2 and a wheel 5 is equipped with it. From the suspension arm 7 the connection 

Tse ^rf. 'I T '""^"^'^ '^"■''^^y fr^"^^ 2 side and the wheel S^side res^ctiVdy Zng 

ttiese, the car-body side connection arm 10 installed in the car-body frame 2 side -- two forks - AeTheel 

In T * ^ ri"""^ ^ ' ^^^^ b^i'^g hran\.hed and prepareTrn the - - tl^s^e - 

- two forks - It IS branched and prepared in the **. As the car-body side comLction arm 10 of a counle 
sandwiches a bracket 3 from the cross direction of a car, it is attached in the^ra^ch^g iaft 4^^^^^ 
made rotatable m the vertical direction by setting this anchoring shaft 4 as a rotation coJ? MoreolS^ the 
Th/ft f r^TT^T"^-^ ^ "°"P'" in the vertical direction rotable aUhe up 3^^^ 
shaft 12 of a wheel 5. In this way, to the wheel section 6 and the car-body frame 2, by tiie cross dkStion of 
re5c?We?y arms 10 and 1 1 make the same axle, they ar^ attached SaW^up SiTdown 

[0013] Moreover, the absorber anchoring shaft 22 is established in the center of a suspension arm 7 and the 
upper bed section of a shock absorber 9 is attached here rotatable. In addition althouTnot "S^^^ a 
de ail oil^enclosed with the interior of a shock absorber 9, and the interior of he olis eq^^^^^^^ 

ah ol''- P'k TrT^'P"'!.^.^*^" "y""^""" P^°J^^*^ ^"t^i'^^ ^ "PP«^ hed assembly section 9X0^0^!^ 
?hW Jt^- ""S^' « detail, if a wheel 5 is attached tol couple ^d the 
thing of the configuration completely same about right and left of the car-body framr2 LesTrboi^Ttfie 

mOMl r r'^r f''''' '^^^'"''^^ ^ ^"^^^ t° direction by pTnt s^etif 

i?ri-t '^"".^ ^ u ^'""^^'^ 'P'^"^ '"^t^"^! °f *e shape of a strip equippedTSedetemiined 

elasticity, and a part for the center section is attached with the bolt 20 and the nut 2 i fo thrcenS bS^ 
19 attached in the soffit of cross-member 2B. Moreover, the both ends of a leaf spring 8 are^^^^^^^^ 

^f^r '^'''^'^ ^^^'^'^ ^haft 18 of a wheel 5. respectiJely^d they cL^^^^^^^^^^^^ 

elashcally the vanation rate to the vertical direction of a wheel 5. Moreover, the soffi ^ctio^ of ^shock 
absorber 9 is attached in the end section of this lower anchoring shaft 1 8 rota able In tJL^^^^^^^ 

the absorber anchoring shaft 22 of a suspension arm 7, ^d the lowS^kLch^^^^^^^ 
stafts 22 and' s ] '"'P'^'^^^^^ P°^^^^'^ t telescopic motion among both the anchoring ^ 

ibole ^e'Sp?^^^^^^^ effectiveness of this operation gestalt which were constitiated as mentioned 

T^Z^t ^''P^^*"^.^- Th® suspension arm 7 and leaf spring 8 which it has between the car-body frame 2 and 
Zorhi o '^^:^t *^ oscillation which starts a wheel 5 with actuation of a car. Mor^ver A; shock 
tmtrs 7^4Trbt^ suspension arm 7 and the leaf spring 8 absorbs an osduS ^f boft te 

members 7 and 8 by expanding and confracting at this time. 
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[0016] Thus, according to this operation gestalt, the wheel section 6 of a wheel 5 is supported to the car- 
body frame 2 with the suspension arm 7 by the side of an upper, and the leaf spring 8 by the side of the 
lower part. That is, it replaces with the conventional coil spring, and in order that the leaf spring 8 used with 
this operation gestalt may demonstrate a part of function as a lower control arm, cost reduction and the 
decrease of weight are planned. The Roa side is using the suspension arm 7 of H mold for an upper side in 
order to compensate the lack of support, since it is supported with the leaf spring 8. Since such an H moid 
arm is supported by two points to each with the wheel section 6 the car-body frame 2 side compared with A 
arm conventionally used for a double wish bone type, reinforcement is strengthened. 
[0017] Furthermore, since connection by the side of a wheel 5 and the car-body frame 2 is performed using 
motor casing of the in wheel motor 13, it is not necessary to prepare the member for connection in others. In 
addition, since the upper bed of a shock absorber 9 is attached in the suspension arm 7, when attaching in 
tiie car-body frame 2, it can reduce the floor side 23 of a car, and can secure space in the car widely. This 
becomes effective when manufacturing a small automobile especially. 

[0018] Other operation gestalten in this invention were shown in operation gestalt > drawing 4 besides < In 
?° u attached about the same configuration as the above-mentioned operation gestalt 

With other operation gestalten, upper bed section 9A of a shock absorber 9 is attached rotatable to the 
absorber anchonng shaft 30 of the car-body frame 2, and the shock absorber 9 is constructed possible 
[ telescopic motion ] between the car-body frame 2 and the leaf spring 8. Thus, also in other constituted 
operation gestalten, the same operation and effectiveness as the above-mentioned operation eestalt can be 
done so. 

[0019] This invention is not limited to said operation gestalt, and a thing which is indicated below is also 
contained in the technical range of this invention. 

(1) With this operation gestalt, although the suspension device is used for the elecfric vehicle, according to 
this invention, you may apply to the suspension device of a gasoline-powered vehicle. 

(2) With this operation gestalt, although the suspension device is used for the electric vehicle of an in wheel 
I^fxw ^^^^^^S *o this invention, it is applicable also to the electric vehicle of other formats 

(3) With this operation gestalt, although the suspension arm of an abbreviation H mold is used, according to 
this invention, the conventional A arm may be used. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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